A novel synthetic miR-193a-3p mimic (INT-1B3) targeting multiple hallmarks
of cancer reveals potential for therapeutic intervention in oncology
Schaapveld, R., Schultz, I., de Gunst, T., Telford, B. Raimo, M., Vos, R., den Boer, H., van Pinxteren, L., Yahyanejad S. & Janicot, M.
InteRNA Technologies B.V. Life Science Incubator. Yalelaan 62. Utrecht. The Netherlands

ABSTRACT
MicroRNAs represent a recently discovered (first reported in mammalian systems in
2001) and rapidly expanding class of short non-coding single-stranded RNA molecules
(about 22 nucleotides in length) generated from non-coding DNA. They induce gene
silencing by binding to target sites within the 3’-UTR of the targeted mRNA resulting in
suppression of protein synthesis and/or initiation of mRNA degradation. Individual
microRNAs may target as many as 100 different mRNAs. Moreover, individual mRNAs
may contain multiple binding sites for different microRNAs, resulting in a complex
regulatory network and consequent pleiotropic biological effects. Using an agnostic
lentivirus-mediated functional genomics screening platform, InteRNA identified
numerous microRNAs of interest for therapeutic intervention in human diseases,
including miR-193a-3p which is described as a tumor suppressor microRNA in several
cancer types (e.g., liver, melanoma, colorectal, breast, …). Via silencing a panel of
relevant genes and consequent modulation of several biological pathways, chemicallymodified miR-193a-3p (1B3) was further characterized as efficiently affecting major
hallmarks of cancer. In cell-based assays, lipofectamine-mediated transfer of 1B3 to
tumor cells demonstrated activity on cell proliferation and survival, apoptosis and
senescence, modulation of cell cycle, invasion and migration, as well as production of
adenosine (recognized as major driver of immunosuppressive tumor microenvironment).
Identification of a novel lipid nanoparticle-based formulation (LNP), eliciting efficient
delivery of functional miRNAs/siRNAs to experimental tumors upon systemic
administration, allowed further evaluation of INT-1B3 in tumor-bearing mice. Significant
tumor growth inhibition was demonstrated in a large panel of human and syngeneic
tumor models. This presentation will illustrate the major preclinical in vitro and in vivo
features of 1B3/INT-1B3, and potential for therapeutic intervention in oncology.
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Synthetic double stranded chemically-modified miR-193a-3p mimics (1B3)
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• Cell-based assays : 1B3 was formulated in Lipofectamine RNAiMAX
• In vivo : 1B3 was formulated in novel and proprietary LNP (INT-1B3)

1B3 - TUMOR CELL PROLIFERATION

 Dose-dependent modulation of human tumor
cell cycle (G2/M arrest; e.g., Hep3b @ 48 hr)

 Dose-dependent induction of human
tumor cell senescence (e.g., H460 @ 96 hr)

• Pre-established (100-mm3 median
tumor size) subcutaneous tumors or
orthotopic tumors in immunodeficient (human xenograft models)
or in immuno-competent (syngeneic
mouse models) mice
• 1B3 formulated in novel
proprietary LNP (INT-1B3)

 Dose-dependent inhibition of cell proliferation/survival (readout at 96 hr)
in selected panel of human tumor cells

1B3 - TUMOR CELL APOPTOSIS
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• INT-1B3 administered i.v. on a BIW
(‘Monday/Thursday’) schedule

INT-1B3 – TUMOR GROWTH INHIBITION
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… translating into significant primary tumor growth inhibition, upon systemic
administrations of INT-1B3, in several human xenograft and syngeneic tumor
models representative of a wide variety of cancer indications.
We conclude that INT-1B3 represents a novel and promising approach for
therapeutic intervention in Oncology (as monotherapy and/or as part of
combination regimen)
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1B3 - TUMOR CELL CYCLE (HEP3B) & SENESCENCE (H460)

CONCLUDING REMARKS
Consistent with the target engagement profile (downregulation of multiple
mRNAs; data not shown), we demonstrated that upon transfection in a wide
panel of human tumor cell lines, 1B3 is able to…
 Inhibit tumor cell proliferation/survival
 Modulate tumor cell cycle (e.g., G2M arrest)
 Induce apoptosis and/or senescence
 Decrease tumor cell migration/invasion (data not shown)
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 Dose-dependent induction of apoptosis (readout at 72 hr) in selected
panel of human tumor cells
• More pronounced in wt-p53 tumor cell lines

 Observed 50- to 75-% tumor
growth delay induced by INT1B3 in human Hep3b and
A2058 xenograft models

 Marked effect of INT-1B3 on primary tumor growth in a
wide variety of syngeneic tumor models
• Somewhat superior to that observed with anti PD-1 Ab

